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ABSTRACT 

Mission V ,  o r  Lunar Orb i t e r  E ,  i s  i n t e n d e d  t o  o b t a i n  
h i g h  T e s o l u t i o n  photographs  of se lec ted  s c i e n t i f i c a l l y  I n t e r e s t -  
i n g  s p o t s  of the lunar? smface ,  S O ~ P  n f  w h i c h  would b e  c o n s i d e r e d  
as f u t u r e  manned l u n a r  l a n d i n g  s i t e s .  

been proposed f o r  t h i s  mi s s ion .  The s a l i e n t  c h a r a c t e r i s t i c s  
of t h e s e  s i t e s  are ana lyzed  i n  t h i s  r e p o r t ,  t o  h e l p  i n  t h e  f i n a l  
s i t e  s e l e c t i o n .  The a n a l y s i s  i s  p r e s e n t e d  i n  bo th  t h e  d e t a i l e d  
and t h e  s t a t i s t i c a l  forms. 

Seventy-seven ( 4 0  prime and 37 secondary)  s i t e s  have 

Twenty s i t e s  are cons ide red  t o  be of s i g n i f i c a n t  v a l u e  
by t h e  a u t h o r ,  and it i s  sugges t ed  t h a t  t h e y  shou ld  be i n c l u d e d  
i n  f u t u r e  p l a n n i n g .  These  s i t e s  c o n t a i n  a l l  f e a t u r e s  and  p o s s i b l e  
combina t ions  r e p r e s e n t e d  i n  t h e  seventy-seven  proposed s i t e s .  
However, t h e i r  cho ice  was based on g e n e r a l  c h a r a c t e r i s t i c s  r a t h e r  
t h a n  unique  p r o p e r t i e s .  

(NASA-CR-154347) PROPOSED SITES FOR O B E f T E R  ~ 7 9 - 7 1 7 9 5  
BISSIO?? 5 :  A P R E L I M I N A R Y  REPORT [Eelkoglm, I 

fnc.) 9 p 
Uncfas 

00/12 1 2 4 4 3  

L- .. RECEIVED 
'- NASA STI FACILITY 

INPUT BRANCH 



BELLCOMM, INC. 

SUBJECT: Proposed S i t e s  f o r  O r b i t e r  Mission V: DATE: May 15 ,  1967  
A P r e l i m i n a r y  Report  
Case 232 FROM: Farouk El-Baz 

MEMORANDUM FOR FILE 

A s  p l anned ,  O r b i t e r  Mission V i s  i n t e n d e d  t o  photograph  
s p e c i f i c  s i t e s  o f  s c i e n t i f i c  va lue .  The i n f o r m a t i o n  t o  be 
r ecove red  f'rom t h e  pilotographa i s  tc be implemented i n  p l a n n i n g  
f o r  f u t u r e  manned l u n a r  l and ing  m i s s i o n s ,  S ince  Mission V w i l l  
f o l l o w  Lunar O r b i t e r  I V ,  t h e  f i n a l  s i t e  s e l e c t i o n  f o r  t he  former 
w i l l  be i n f l u e n c e d  by r e s u l t s  o f  t h e  l a t t e r .  

LO C A T 1  ON 

F o r t y  pr ime s i tes  and t h i r t y - s e v e n  secondary s i t e s  
( a  t o t a l  o f  77 )  have been proposed f o r  Mission V. Loca t ions  of  
these s i t e s  are i n d i c a t e d  i n  F igu re  1, where each s i t e  has a 
se r ia l  number and an a b b r e v i a t e d  d e s i g n a t i o n .  T h i s  l o c a t i o n  map 
shows tha t  t h e  s i t e s  are d i s t r i b u t e d  as f o l l o w s :  

P r i m a r y  Secondary T o t a l  

Upper l e f t  q u a r t e r  o f  moon 1 4  9 23 

Lower r i g h t  q u a r t e r  o f  moon 8 8 1 6  
Lower l e f t  q u a r t e r  of  moon 3 9 1 2  

Tot a1  40 37 77 

Upper r i g h t  quar te r  of  moon 15  11 26 

F i g u r e  2 i s  p rov ided  t o  f a c i l i t a t e  l o c a t i n g  these  s i t e s  on e x i s t i n g  
l u n a r  c h a r t s  and g e o l o g i c  maps. The l u n a r  s u r f a c e  i s  d i v i d e d  i n t o  
"quadrang les t t ,  each of which carr ies  t h e  d e s i g n a t i o n  of  i t s  
most s i g n i f i c a n t  f e a t u r e .  Two numbers appear  w i t h  each  of  t h e  
quadrang les  i n  t h i s  index  map ( o f  t h e  f r o n t  f a c e  o f  t h e  moon). 
Numbers a t  t h e  upper  r i g h t  co rne r s  r e p r e s e n t  d e s i g n a t i o n s  made 
by t h e  a u t h o r  f o r  easy and quick  r e f e r e n c e .  The f i rs t  l e t t e r  
i n d i c a t e s  whether t h e  quadrangle  i s  t o  t h e  n o r t h  o r  s o u t h  of  t h e  
e q u a t o r ;  t h e  second l e t t e r  i n d i c a t e s  how f a r  t h e  area i s  from 
t h i s  r e f e r e n c e  l i n e ;  and t h e  last  number i n d i c a t e s  whether  t h e  
quadrang le  i s  c l o s e r  t o  t h e  wes tern  o r  e a s t e r n  edges o f  t h e  moon. 
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Since  t h i s  s y s t e m  was dev i sed  f o r  p e r s o n a l  u s e ,  
t h e  conven t iona l  LAC numbers (which were adopted by t h e  U . S .  
Geo log ica l  Survey and are i n t e r n a t i o n a l l y  a c c e p t e d )  are  g iven  on 
t h e  upper  l e f t  c o r n e r s  of t h e  quadrang les .  The dashed areas i n  
t h i s  i ndex  map r e p r e s e n t  those  which a r e  a l r e a d y  p u b l i s h e d  as 
l u n a r  geo log ic  maps by t h e  U.S. Geolog ica l  Survey. 

CHARACTERISTICS 

T a b l e  I i n c l u d e s  a summary d e s c r i p t i o n  of t h e  major 
C h a r a c t e r i s t i c s  of t h e  individual sites5 w i t h  emphasis on t h e  
g e o l o g i c a l  v iewpoin t .  

The th ree  s i tes  which have no quadrangle  numbers 
(43S,44S and 76s )  i n  t h e  t a b l e  were proposed mainly t o  t e s t  t h e  
s y s t e m  c a p a b i l i t i e s  s i n c e  they are l o c a t e d  c l o s e  t o  e i t h e r  t h e  
l u n a r  n o r t h  p o l e  o r  its western edge. 

R e p r e s e n t a t i o n  of  t he  c h a r a c t e r i s t i c s  of a l l  seventy-  
seven  s i t e s  i n  t h e  form of cumulat ive graphs seemed demanding. 
T h i s  i s  mainly due t o  t h e  fac t  tha t  t h i s  t y p e  of r e p r e s e n t a t i o n  
i s  a u s e f u l  t o o l  i n  "screening",  s i n c e  only  about  40 s i t e s  w i l l  
be chosen f o r  t h i s  s p e c i f i c  miss ion .  

F i g u r e  3 i l l u s t r a t e s  t h e  f requency  of l u n a r  f e a t u r e s  
and s t r u c t u r e s  i n  t h e s e  s i t e s ,  and F igu re  4 i s  a summation of  t h e  
major f e a t u r e s  and shows how f r e q u e n t l y  t h e y  occur  i n  a l l  t h e  
proposed s i t e s .  

Twenty s i t e s  (marked w i t h  b l a c k  on t h e  l e f t  edge of  
Table  I )  appear t o  i n c l u d e  a l l  t h e  major f e a t u r e s  and t h e i r  
p o s s i b l e  combinat ions r e p r e s e n t e d  i n  t h e  77 s i t e s .  To s i n g l e  ou t  
these 20 s i t e s ,  a beginning  was made w i t h  t h o s e  t h a t  r e p r e s e n t  some 
a s p e c t  no t  r e p r e s e n t e d  i n  any o t h e r  s i t e  ( f o r  example: Tycho, 8 P ,  
r e p r e s e n t s  t h e  only  c r a t e r  s i t u a t e d  s o l e l y  i n  h igh lands ;  Bond 
44S, i s  t h e  only c r a t e r  d i s p l a y i n g  polygonal  morphology, e t c .  5 .  
After t h i s  a l l  s i t e s  r e p r e s e n t i n g  s imi la r  f e a t u r e s  were compared 
t o  p i c k  up t h e  ones which i l l u s t r a t e  t h e  most,  o r  t h e  more 
impor t an t  f e a t u r e s ,  This  importance,  o f  cour se ,  i s  a p e r s o n a l  
p r e f e r e n c e  and could  be  debated.  The re fo re ,  some of these s i t e s  
could  be r e p l a c e d  by o t h e r s  showing s imilar  f e a t u r e s  o r  c h a r a c t e r -  
i s t i c s .  It i s  a l s o  important  t o  s t a t e  t h a t  t h e  choice  was made 
on t h e  basis of g e n e r a l  c h a r a c t e r i s t i c s  ra ther  t h a n  unique 
p r o p e r t i e s .  
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CONCLUSION 

The conc lus ions  reached from a n a l y z i n g  t h e  d e t a i l e d  
c h a r a c t e r i s t i c s  of  t h e  77 si tes are:  

1. On t h e  one hand, some o f  t h e  s i t e s  cons ide red  t o  b e  of  
secondary importance i n  t h e  proposed l i s t  are under- 
estimated; and on t h e  o t h e r  hand t h e  c h a r a c t e r i s t i c s  o f  
some o f  t h o s e  l i s t e d  as primary s i t e s  a r e  overemphasized. 

2.  T h i s  t y p e  o f  a n a l y s i s  and c l a s s i f i c a t i o n  w i l l  prove va lu-  
able  i n  t h e  f i n a l  s e l e c t i o n  of  s i t e s  f o r  t h i s  and 
f u t u r e  manned l u n a r  l a n d i n g  mis s ions .  
T a b l e  I combined w i t h  F i g u r e s  1 through 4 shou ld  b e  
u s e f u l  i n  a t t empt ing  t o  l i m i t  t h e  s i t e s  t o  a s p e c i f i c  
r e g i o n  of t he  l u n a r  s u r f a c e ,  e . g . ,  t h e  e q u a t o r i a l  b e l t .  

To c i t e  an  example, 
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A t  t a c hment s : 
F i g u r e s  1-3 
Tab le  I 
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F i g u r e  3. Cumulative graphs i l l u s t r a t i n g  t h e  frequency of 
Lunar f e a t u r e s  and s t r u c t u r e s  i n  t h e  seventy-  
seven s i t e s  l i s t e d  i n  Table I .  
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F i g u r e  4 .  Cumulative graph showing t h e  frequency of major 
l u n a r  s u r f a c e  f e a t u r e s  and s t r u c t u r e s  i n  seventy-  
seven s i t e s .  


